Effects of the mur1 mutation on xyloglucans produced by suspension-cultured Arabidopsis thaliana cells.
Mutation of the Arabidopsis thaliana (L.) Heynh. gene MUR1, which encodes an isoform of GDP-D-mannose-4,6-dehydratase, affects the biosynthetic conversion of GDP-mannose to GDP-fucose. Cell walls in the aerial tissues of mur1 plants are almost devoid of alpha-L-fucosyl residues, which are partially replaced by closely related alpha-L-galactosyl residues. A line of suspension-cultured A. thaliana cells was generated from leaves of mur1 plants and the structure of the xyloglucan in the walls of these cells was structurally characterized. Xyloglucan fractions were prepared from the walls of both wild-type (WT) and mur1 cells by sequential extraction with a xyloglucan-specific endoglucanase (XEG) and aqueous KOH. Structural analysis of these fractions revealed that xyloglucan produced by cultured mur1 cells is similar, but not identical to that isolated from leaves of mur1 plants. As previously reported for mur1 leaves, the xyloglucan from cultured mur1 cells contains less than 5% of the fucose present in the xyloglucan from WT cells. Fucosylation of the xyloglucan is substantially restored when mur1 cells are grown in medium supplemented with L-fucose. Xyloglucan isolated from leaves contains more oligosaccharide subunits in which the central sidechain is terminated with a beta-D-galactosyl residue than does xyloglucan prepared from cultured cells. This was observed for both mur1 and WT plants, indicating that this correlation is independent of the mur1 mutation and that it is possible to distinguish changes due to genetic mutation from those due to the physiological state of the cells in culture. Suspension-cultured cells thus provide a convenient source of genetically altered cell wall material, facilitating the biochemical characterization of mutations that affect cell wall structure.